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Since 2000 in the United Kingdom, infections caused by 
spore-forming bacteria have been associated with increasing 
illness and death among persons who inject drugs (PWID). 
To assess temporal and geographic trends in these illnesses 
(botulism, tetanus, f g h i j k l m l n o p h q r l  infection s  and anthrax), 
we compared rates across England and Scotland for 2000–
2009. Overall, 295 infections were reported: 1.45 per 1,000 
PWID in England and 4.01 per 1,000 PWID in Scotland. The 
higher rate in Scotland was mainly attributable to f t p h q r l  
infection and anthrax; rates of botulism and tetanus were 
comparable in both countries. The temporal and geographic 
clustering of cases of f t p h q r l  and anthrax into outbreaks 
suggests possible contamination of specifi c heroin batches; 
in contrast, the more sporadic nature of tetanus and botulism 
cases suggests that these spores might more commonly 
exist in the drug supply or local environment although at 
varying levels. PWID should be advised about treatment 
programs, injecting hygiene, risks, and vaccinations.u v w x y z { z | } ~      z u u | w  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No. cases (rate/1,000 PWID) Total no. cases 
(rate/1,000 PWID, 95% 
CI) Botulism Tetanus 
Ã Ä Å Æ Ç È É Ê É Ë Ì Í Å Î Ï É
infection Anthrax 
England 137,141 139 (1.01) 28 (0.20) 32 (0.23) 0 199 (1.45, 1.22–1.65) 
 East of England 9,418 17 (1.81) 0 2 (0.21) 0 19 (2.02, 1.45–3.04) 
 East Midlands 11,796 15 (1.27) 4 (0.34) 1 (0.08) 0 20 (1.70, 1.48–1.91) 
 London 17,909 28 (1.56) 4 (0.22) 2 (0.11) 0 34 (1.90, 1.42–2.10) 
 North East 8,959 6 (0.67) 1 (0.11)  0 0 7 (0.78, 0.66–0.99) 
 North West 22,089 14 (0.63) 7 (0.32) 16 (0.72) 0 37 (1.68, 1.47–1.97) 
 South East 13,778 9 (0.65) 3 (0.22) 5 (0.36) 0 17 (1.23, 0.95–1.41) 
 South West 17,444 23 (1.32) 3 (0.17) 1 (0.06) 0 27 (1.55, 1.38–1.69) 
 West Midlands 14,734 4 (0.27) 5 (0.34) 1 (0.07) 0 10 (0.68, 0.59–0.74) 
 Yorkshire and the Humber 21,014 23 (1.09) 1 (0.05) 4 (0.19) 0 28 (1.33, 1.23–1.41) 
Scotland‡ 23,933 18 (0.75) 5 (0.21) 60 (2.51)§ 13 (0.54) 96 (4.01, 3.43–4.29) 
 Ayrshire and Arran 2,373 0 0 0 0 0 
 Borders 201 0 0 0 0 0 
 Dumfries and Galloway 486 0 1 (2.06) 0 0 1 (2.06, 1.49–2.70) 
 Fife 1,270 2 (1.57) 0 2 (1.57) 1 (0.79) 5 (3.94, 3.27–4.64) 
 Forth Valley 786 1 (1.27) 0 0 0 1 (1.27, 1.04–1.52) 
 Grampian 3,056 6 (1.96) 2 (0.65) 3 (0.98) 0 11 (3.60, 2.83–4.48) 
 Greater Glasgow and Clyde 8,862 8 (0.90) 1 (0.11) 50 (5.64) 9 (1.02) 68 (7.67, 5.74–9.17) 
 Highland 734 0 0 0 0 0 
 Lanarkshire 1,649 0 0 2 (1.21) 2 (1.21) 4 (2.43, 1.92–4.46) 
 Lothian 3,262 0 1 (0.31) 0 0 1 (0.31, 0.23–0.40) 
 Tayside 1,254 1 (0.80) 0  0 1 (0.80) 2 (1.59, 1.26–1.97) 
*PWID, persons who inject drugs. 
†References Ð Ñ Ò Ð Ó .
‡Regions of mainland Scotland only. 
§Region not known for 3 of the 60 case-patients who had Ô Õ Ö × Ø Ù Ú  infection. 
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Figure 1. Annual numbers of cases of botulism, tetanus, 4 5 6 7 8 9 : ; : < => 6 ? @ :  infection, and anthrax among persons who inject drugs, 
England and Scotland, 2000–2009.
Figure 2. Rates of infection with spore-forming bacteria ( 4 5 6 7 8 9 : ; : < =A 6 8 < 5 : > < = , 4 B 8 C 8 D > : , 4 B > 6 ? @ : , and E D F : 5 5 < 7 D > 8 G 9 D F : 7 ) among 
persons who inject drugs (PWID), by health region, England and 
Scotland, 2000–2009. 
Infections with Spore-forming Bacteria in PWID
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